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Description

Field of the invention

This invention relates to fabric softening compositions having improved compatibility with the
machines wherein the conditioning treatment is carried out, especially to machines incorporating
enamel-coated surfaces. In detail, the invention pertains to the utilization of amino-silanes in combination
with rinse softeners compositions.

Such softener applications can be solid or liquid and contain various ranges of active ingredients
depending upon the contemplated usage conditions. The essential amino-silane component was found to
be compatibie to these compositions and moreover to provide remarkable compatibility to machines used
for the conditioning treatment, particularly machines having enamel-coated surfaces.

Background of the invention

Silanes and amino-silanes are widely used in the chemical industry, mostly as coupling agents
between inorganic and organic surfaces. These compounds have also found application for metal-surface’
protection. The protective treatment is applied from an aqueous medium, possibly from solvent systems
containing lower alcohols and water, depending upon the characteristics of the silanes. Representative of
this state of the art are: U.S. Patent 3,085,908, Morehouse et al., U.S. Patent 3,175,921, Hedlund, and French
Patent 1,207,724, Morehouse et al.

Quaternized amino-silanes are known, from U.S. Patent 4,005,118, Heckert et al. and U.S. Patent
4,005,025, Kinstedt, to be suitable for conferring soil release properties to metallic and vitreous surfaces
upon application from a wash or rinse-solution. The like quaternized amino-silanes, upon incorporation in
aqueous detergents, are subject to deactivation, possibly following polymerization during storage.

itis also generally known that silane metal-surface treatment is usually carried out under slightly acidic
conditions {pH 3—5) in order to prevent polymerization of the silane monomers in the aqueous medium

‘which polymerization is known to decrease the effectiveness of the surface treatment.

The preparation of a broad class of gamma-amino-propylalkoxysilanes is known from DE—~A--17 93
280.

Silanes, inclusive of amino-silanes, have been used in industrial fiber treatment technology, mostly in
combination with polysiloxanes. This art is represented by German Patent Applications: DE—A—27 26 108;
DE—A—14 69 324; DE—B—23 35 751; and U.S. Patent 4,152,273, Weiland.

Such known industrial fiber/substrate treatments quantitatively aim at chemically attaching, to the
substrate, an organic polymer with a view to impart permanently modified fiber properties such as
water-repellency, shrink-proofing, bactericidal properties, and so on. Silanes are used in a coupling/
adhesion agent functionality, i.e., the silane is non-releasably affixed to the substrate. For example, a
process for giving permanent shrink resistent properties to woollens as known from Belgian Patent
802,311, Dow Corning, uses a mixture of organopolysiloxanes and silanes.

Treatment compositions for synthetic fibers containing amino-silanes and epoxysiloxanes are known
from DE—B—25 05 742, Tenijin Ltd. The treated fibers have enhanced compression-eiasticity, smoothness,
flexibility, softness and good usage characteristics. The silane acts as a coupling agent for depositing the
active ingredient, i.e. the silicones.

~ A number of textile treatment compositions inclusive of solid cleaning compositions are formulated
with a view to ensure the machine surface is compatible to the treatment liquor. Frequently, this is achieved
with the aid of alkaline water-soluble silicate. However, in many cleaning compositions, the like silicates
could not be used because of incompatibility and other well-known formulation deficiences, For example,
those attached to liquid detergent compositions which are deficient in this respect.

_ There is also a standing desire to improve the machine surface, particularly the enamel-coated
surfaces, to make it better compatible to the fabric conditioning operation itself and furthermore to provide
some extra-protective effect which will safeguard the machine during the subsequent laundry cycle.

it is an object of this invention to provide textile rinse softening compositions capable of effectively
protecting the machine during the softening treatment and aiso conferring additional protection during the
subsequent laundry treatment.

Summary of the invention

This invention relates to fabric softening compositions having improved machine compatibility
particularly in relation to enamel-coated surfaces. The claimed compositions contain from 1% to 95% by
weight of a cationic and/or nonionic fabric-substantive softening agent; and from 0.001% to 5% by weight
of an amino-silane having the formula

(lRi)x
(Ry0)3—y—Si—(CH,)v—N(R3),
wherein
Ry=C,;_,-alkyl or C,_,-hydroxyalkyl;
x is 0 or 1;
m is 1—6;

R; is hydrogen, R,, C,_g-alkylamine,
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R, is hydrogen or R;;

n is 1—6;

y is 0—6;

R5=R4, —(CHg)p-'f]—ORn or —lcl—NHR‘;
0 0

p=1—~6.

The R,'s can be identical or different.

The claimed technology can be utilized beneficially in fabric rinse softener compositions, particularly
liquid rinse softener compositions in combination with variable levels of textile softening agents, most
preferably cationic textile softeners.

The term ““enamel” in enamel-coated is meant to embrace a vitreous opaque or transparent glaze
fused over metal.

Detailed description of the invention

It has now been discovered that fabric softening compositions having significantly improved machine
compatibility can be formulated with the aid of specific amino-silanes. In more detail, the claimed
compositions contain: a major amount of an active fabric softening agent, and an additive level of an
amino-silane. The essential parameters, preferred executions and preferred additives are described
hereinafter.

Unless stated otherwise, the “percent” indications stand for percent by weight of the composition.

The active fabric-softening agent is selected from a wide variety of cationic and/or nonionic substances
which are known to be suitable for that purpose or have been used as such. Preferred active fabric
softening agents for use herein embrace textile softening actives that can be used beneficially in the rinse
step subsequent to the laundry treatment of a washing machine. Rinse textile softening is the most
common way to confer renewable textile benefits in the context of machine laundering.

Rinse textile softeners usually comprise an active softening ingredient, and optionally liquid or solid
inert matrix components and additive level of further substances such as stabilizing agents, perfumes, dyes
and so on.

The active softening ingredient is selected from the group of cationic and/or nonionic fabric
substantive agents. The nonionic softening actives in addition to ethoxylates can be represented by fatty
acid esters, paraffins, preferably oils, fatty alcohols and fatty acids. Examples of suitable softening
ingredients include the cationic surfactants described in U.S. Patent 4,128,484, column 5, line 52 to column
7. line 7. Hydrocarbons, branched or straight-chain, can also be used as textile softening materials in the
compositions herein. Suitable hydrocarbons are found in the paraffin and olefin series but other materials
such as alkynes and cyclic hydrocarbons can also be used. Examples of suitable hydrocarbon species
include paraffin oil, soft paraffin wax and petrolatum. Other examples are hexadecane, octadecane,
eicosane and octadecene. Preferred commercially available paraffin mixtures inciude spindie oil, light oil
and technical grade mixtures of C,,—C,, paraffins and C,y—C,, paraffins. The ratio of cationic softener
material to hydrocarbon in liquid rinse-softening compositions is frequently in the range from about 20:.1 to
about 1:5, preferably from about 10:1 to about 1:1.

Other suitable species of nonionic softeners are disclosed in U.S. Patent 4,128,484, column 3, line 10 to
column 5, line 49.

Another class of suitable fabric softening agent is represented by the polyamines of European Patent
Application 78-200059.0, page 4, line 37 to page 6, line 27.

The essential amino-silane component are used in levels from 0.001% to 5%, preferably from 0.01% to
2%. Using less than 0.001% will not anymore produce the benefits of the invention whereas the use of
levels above the upper limit will not provide additional benefits. The term aminosilane as used herein
stands for the free amine form and for the corresponding salts such as e.g. hydrochloride saits,
hydrosuifates or methosuifates.

The amino-silane component has the formula:

(Flla).
(R,0)_,—Si~—{CH,)}i—NI(R;),
wherein:
Ry=Cy_q-alkyl or C,_,-hydroxyalkyl;
xis 0 or 1;
m is 1—8;

R, is hydrogen, R,, C,_s-alkylamine, or
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R, is hydrogen or Ry;
n is 1—6;

T4
{CH,),— Rs
Y
y is 0—86;

Rs=R,, —(CH,),—C—OR,, or —(|:|—NHR‘;
|
0 o]
p=1—6.
The Rs's can be identical or different.
Preferred amino-silanes for use herein can carry the following substituents:
R,=hydrogen or methyl

R1=—CH3 or —CZHS
Re
I
{CH2)p—— R
1-2 )
Rs=hydrogen or methyi.

x=0
m=2 or 3
The most preferred aming-silanes have the foliowing chemical formuila:

R;=hydrogen and

{CHy—0)y—Si—(CH3)y—NH-—{CH,),—~NH, (a)
{CH3—0)3~=Si—(CHj) ;—NH—{CH,) ;—NH, {b)
(CHa—O)a_si‘-'(CHz)3—NH—'(CHz)z—NH—(CHz)gNHz (C)

and the salts thereof.
The above structural formulae correspond to the following chemical names:

N-(trimethoxysilylpropyl)-ethylene diamine - a)
N-(trimethoxysilylpropyl)-propylene diamine {b)
N-{trimethoxysilylpropyl)-diethylene triamine {c)

The claimed amino-silanes are easily processable in liquid softening compositions. Furthermore, the
silane is well-compatible to the individual ingredients. Surprisingly, it was aiso found that these silanes
remain effective after periods of prolonged storage.

In addition to the essential components, the compositions herein may contain adjuvants at the usual
levels for their known purposes. Known examples of the like adjuvants include emulsifiers, germicides,
viscosity modifiers, colorants, fungicides, dyes, stabilizers, brighteners, opacifiers, and the like. Some of
these adjuvants can be used as conditioning agent, i.e., alone or in combination with other conditioning
agents. The textile treatment compositions of this invention can also contain, as an optional ingredient, a
silicone, as for example described in DE—A—26 31 419.

Liquid softening compositions can arbitrarily be divided into several classes based on the variations in
the level of the active softening component. Conventional fabric rinse softening compositions frequently
contain from 3--10%, preferably from 4—7% by weight of a cationic water-insoluble softening component.
This category can be termed as “diluted” fabric softeners. A second category of liquid rinse softener
comprises from 12% to 30%, preferably from 13% to 20% of the active softening component or mixtures
thereof. This category of liquid softeners can be usually termed "“concentrated” softeners.

The diluted and concentrated liquid softener executions in addition to the active component and
additives referred to hereinbefore can comprise a solvent system, in majority water and lower aicohols
selected from e.g. methyl alcohol, ethyl alcohol and isopropanol. Both the diluted and the concentrated
product versions are preferably dispersions of the active in the water solvent matrix.

A third class of liquid rinse softener compositions can be termed as ‘‘super-concentrates” i.e., liquid
softeners comprising e.g. from 35% to 95%, preferably from 40% to 60% of the active conditioning
ingredient. Contrary to the aqueous solvent matrix in the diluted and the concentrated product forms as
described hereinbefore, the super-concentrates are based on organic solvent matrixes such as low aicohols

4
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inclusive or isopropanol, organic ethoxylates, poiyglycols and other known comparable solvents. Additive
levels of water may be present, i.e. more than 50% of the solvent matrix is comprised of organic
components.

The level of the amino-silane component varies usually in relation to the level of the active phase, i.e.,
aminosilane levels in a level from 0.01% to 1% are used in diluted product form, 0.01% to 2% are used in
concentrated product form whereas the super-concentrates can require from e.g. 0.2% to 5% of the
amino-silanes. The amino-silanes can be easily incorporated in the executions of this invention,
particularly, the liquid softening executions. Preferably the amino-silane can be pre-dispersed in the
organic phase such as the cationic softener, the paraffin oil or the nonionic softener whereafter the
silane-containing premix is dispersed in the water seat in accordance with known preparational technigues.
it is understood that diluted executions are prepared starting from an aqueous seat whereas concentrates
can require a seat containing a mixture of water and organic solvents whereas the liquid seat for
super-concentrates is comprised of a majority of organic constituents.

The following examples highlight the invention and illustrate its understanding.

Exampile |
Liquid softening concentrates were prepared by mixing the following ingredients.

Composition (% by weight)

A I
Ditallowdimethylammonium chioride 13 13
Glyceroimonostearate 3 3
Tallowamine 2 times ethoxylated 1 1
Pre-emulsified silicone {Dow Corning DC®346) 0.3 0.3
N-{trimethoxysilylpropyl)-ethylene diamine — 0.1
Miscellaneous inclusive of dyes, perfume,
CaCl,, bactericide and water —balance to 100-—

The composition of liquid softeners A and | were used at a level of 40 g in the last rinse of a textile
faundering operation carried out in a Miele® 422 machine. The detergent used during the wash, a
commercial liquid detergent, which was free of alkaline silicates. A boilwash (90°C) laundry cycle was used.
The washing machine was loaded with 3 kg clean cotton and enamel-coated plates protected from physical
contact with the machine surfaces but in contact with the laundry liquor. Enamel weight losses were
recorded and transiated into a corrosion index (ECl) as follows:

enamel weight loss observed with Composition |

x100=EC|
enamel weight loss observed with reference Composition (A)

The comparative results after 12 consecutive cycles were: :

Composition ECI

A 100
I 28

Further softening compositions are prepared as follows.
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Examples
Ingredients il ] v v vi

Ditallowdimethylammonium chloride 55 35 13
Glycerol monostearate 15 3
N-tallow-N,N’,N’-tri(2-hydroxyethyl)-1,3

propane diamine dihydrochioride 1
1-methyl-1-(tallowylamido) ethyi-2-tallowyl-

4,5-dihydroimidazolinium methosulfate 13 50
C,3—C,,-n-paraffin 12
Nonylphenol 3 times ethoxylated 35
Ethanol 4
Isopropanol 1,0 2 2 10
N-(trimethoxysilylpropyi)ethylene diamine 0,005 0,3
N-(trimethoxysilyipropyl)propylene diamine 04
N-(trimethoxysilyipropyl)diethylene triamine 0,06 1

Claims

1. A fabric rinse, preferably liquid, softening composition containing from 1 to 95% by weight of a
cationic and/or nonionic fabric-substantive softening agent, and a silicon-containing substance,
characterized in that the silicon-containing substance is present in an amount of from 0.001% to 5% by
weight; and is represented by an amino-silane having the formula:

(R1 )x
(R10)3—x—Si—(CH2)m—NI(R;),

whaerein:
R.=C,_,-alkyl or C,_,-hydroxyalkyi;
x is 0 or 1;
m is 1—6;

R; is hydrogen, R,, Ci_g-alkylamine,
R, is hydrogen or R;;
nis 1—6;

Re
| .
(CHz)n—"N s
Y
y is 0—6;

R5=R4, —(CHz)p—'C—OR1, or —C‘—NHR‘;
I

I
o) o)

p=1—6;
and the R;'s can be identical or different.

2. The rinse-softening composition in accordance with Claim 1 wherein the softening agent is present
in an amount of from 3% to 10% by weight and wherein the amino-silane is present in an amount of from
0.01% to 1% by weight.

3. The rinse-softening composition in accordance with Claim 1 wherein the softening agent is present
in an amount of from 12% to 30% by weight and wherein the amino-silane is present in an amount of from
0.01% to 2% by weight.

4. The rinse-softening composition in accordance with Claim 1 wherein the softening agent is present
in an amount of from 35% to 95% by weight and wherein the amino-silane is present in an amount of from
0.2% to 5% by weight.
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5. The rinse-softening composition in accordance with Claim 1 wherein the amino-silane is:

N-(trimethoxysilylpropyl)-ethylene diamine

N-{trimethoxysilylpropyl)-propylene diamine

N-(trimethoxysilylpropyl)-diethylene triamine.

6. The rinse-softening composition in accordance with any of the preceding claims, which in addition
contains a polysiloxane.

Patentanspriiche

1. Eine vorzugsweise fliissige Spuil-Weichmacher-Zusammensetzung fiir Textilien, enthaltend 1 bis 95
Gew-% eines kationischen und/oder nicht-ionischen, textilsubstantiven Weichmachungsmitteis und eine
Silizium-héltige Substanz, dadurch gekennzeichnet, daf die Silizium-hditige Substanz in einer Menge von
0,001 Gew.-% bis 5 Gew.-% vorliegt und durch ein Aminosilan der allgemeinen Formel

(R|1 )x
(R10)3.,—Si—(CHz)m—N(R;),

verkérpert wird, worin
R,=C,_-Alkyl oder C,_,-Hydroxyalkyl ist;
x 0 oder 1 ist;
m 1—6 ist;

R, Wasserstoff, R,, C;-g-Alkylamin oder
R, Wasserstoff oder R, ist;
n 1—6 ist;

Rq
|
(CHz)n—'N R5 ist;
Y
y 0—6 ist;

Rs fur Ry, —{CH,),—C—OR, oder —C—NR, steht; und

Il |-
0 0 H

p 1—6 ist;
wobei die Reste R, gleich oder verschieden sein kdnnen.

2. Die Spul-Weichmacher-Zusammensetzung nach Anspruch 1, in der das Weichmachungsmittel in
einer Menge von 3 Gew.-% bis 10 Gew.-% vorliegt, und in der das Aminosilan in einer Menge von 0,01
Gew.-% bis 1 Gew.-% vorliegt.

3. Die Spul-Weichmacher-Zusammensetzung nach Anspruch 1, in der das Weichmachungsmittel in
einer Menge von 12 Gew.-% bis 30 Gew.-% vorliegt, und in der das Amingsilan in einer Menge von 0,01
Gew.-% bis 2 Gew.-% vorliegt.

4. Die Spul-Weichmacher-Zusammensetzung nach Anspruch 1, in der das Weichmachungsmitte!l in
einer Menge von 35 Gew.-% bis 95 Gew.-% vorliegt, und in der das Aminosilan in einer Menge von 0,2
Gew.-% bis 5 Gew.-% vorliegt.

5. Die Spul-Weichmacher-Zusammensetzung nach Anspruch 1, in der das Aminosilan:

N-(Trimethoxyhsilyipropyl)-ethylendiamin,

N-(Trimethoxysilylpropyl)-propylendiamin oder

N-(Trimethoxysilylpropyi)-diethylentriamin ist.

6. Die Spul-Weichmacher-Zusammensetzung nach einem der vorhergehenden Anspriiche, weiche
zusétzlich ein Polysiloxan enthait.

Revendications

1. Une composition, de préférence liquide, pour I'adoucissement du linge en cours de ringage
contenant 1 3 95% en poids d’un agent adoucissant cationique et/ou non ionique substantif vis a vis des
tissus et une substance contenant du silicium, caractérisée en ce que la substance contenant du siiicium est
présente en une quantité de 0,001% & 5% en poids et est représentée par un aminosilane répondant a la
formule:

(R1)x

|
(R10)3-,—Si—(CH,)m—N(R;),
dans laquelle
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Ry=un alkyle en C, & C, ou un hydroxyalkyle en C, a C;
x est 0 ou 1;

mest1a6;
R; est un hydrogéne, R,, une alkylamine en C, a C,,

T4
{CH,)—N Rs
Yy

R, est un hydrogéne ou Ry;

nest1a6®6;
yest0 3 6;
R5=R4, —(CHz)p—C—0R1 ou —CI—NHR4;
I |
(0] 0
p=136

et les R; peuvent étre identiques ou différents.

2. Composition pour adoucissement au ringage selon la revendication 1 dans laqueile I'agent
adoucissant est présent en une quantité de 3% a 10% en poids et I'aminosilane est présent en une quantité
de 0,01% a 1% en poids.

3. Composition pour adoucissement au rincage selon la revendication 1 dans laquelle I'agent
adoucissant est présent en une quantité de 12% a3 30% en poids et I'aminosilane est présent en une
guantité de 0,01% & 2% en poids.

4. Composition pour adoucissement au ringage selon la revendication 1 dans laquelie |‘agent
adoucissant est présent en une quantité de 35% & 95% en poids et I'aminosilane est présent en une
quantité de 0,2% a 5% en poids.

5. Composition pour adoucissement au ringage selon la revendication 1, dans laquelle I'aminosilane
est:

la N-(triméthoxysilylpropyl}-éthylénediamine

la N-(triméthoxysilylpropyl)-propylénediamine

la N-{triméthoxysilylpropyl)-diéthylénetriamine.

6. Composition pour adoucissement au ringage selon l'une quelconque des revendications
précédentes, qui contient en outre un polysiloxane.
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